Purpose: To describe pertinent imaging studies and clinical features of a torpedo maculopathy presumably associated with congenital Zika syndrome. Observation: A 23-month-old child, with no prematurity or microcephaly at birth, was examined in the Ophthalmology department of the University Hospital of Fort-de-France (Martinique, French West Indies), as part of a systematic screening of malformations in children suspected of maternal-fetal exposure to Zika virus. Zika infection was confirmed in the mother's serum by Reverse Transcriptase Polymerase Chain Reaction during the third trimester of pregnancy. Fundus examination found a unilateral hypopigmented retinal lesion, temporal to the macula, with an apex pointing to the fovea. Explorations in spectral-domain optical coherence tomography showed a subretinal cleft with broadening and attenuation of the interdigitation zone, elevation of the outer limiting membrane and the ellipsoid zone, without thinning of the outer retinal layers.
Introduction
In May 2015, an outbreak of Zika virus infections began in Brazil, 1 before spreading to other Latin American countries, including the French West Indies. In Martinique, the first confirmed cases were reported in December 2015. 2 This virus, first discovered in Uganda in 1947, 3 is transmitted in most cases by mosquito bite ("Aedes Aegypti"). However, transmission can also occur through human-to-human, especially through perinatal or breast milk. 4, 5 This transmission is even thought to cause birth defects. Indeed during the 2015 epidemic, Zika was found in the amniotic fluid of pregnant women pregnant with microcephaly children, strongly suspecting a link between these two events. 6 From this finding, other malformations have been described and incriminated, including numerous ophthalmological anomalies. [7] [8] [9] [10] Among them, a case of torpedo maculopathy has already been described in a child with microcephaly. 8 In this case, congenital Zika infection was suspected because the mother contracted a viral syndrome during the first trimester of pregnancy, in an endemic area of Zika. However, no biological confirmation of the infection had been made, neither in the mother nor the child.
Today, we describe a case of torpedo maculopathy in a newborn without microcephaly, suspected of congenital Zika infection, in the ophthalmology department of the University Hospital of Fort-de-France (Martinique, French West Indies).
Case report
Since 2017, Zika infection was systematically researched in every pregnant woman at the maternity hospital of Fort-de-France (Martinique, French West Indies), even in the absence of viral symptoms. Zika ribonucleic acid (RNA) was detected by Reverse Transcriptase Polymerase Reaction Chain (RT-PCR) in the patient's serum, using the RealStar® Diagnostics (Altona Diagnostics, Germany) diagnostic kit. Each confirmed case of congenital Zika infection was then isolated and the same test was performed in their newborns in the urine and serum, as well as in the placenta and umbilical cord blood. Each of these children was then examined in the ophthalmology department of the University Hospital of Fort performed in children in case of a negative RT-PCR test. In case of a proven retinal lesion, a spectral domain optical coherence tomography (ST-OCT) was performed using the Spectralis OCT system (Heidelberg, Germany).
We report the case of a child born at 39 weeks, with a birth weight of 3.5 kg, without microcephaly. Zika RNA was found in the mother at the 8th month of pregnancy. RT-PCR tests in the newborn returned negative, as did those in the umbilical cord blood and placenta. Zika serology was also negative at 20 months old. Child neurological development was normal, particularly without psychomotor abnormalities. No systemic anomalies were found. An ophthalmological consultation was conducted at 23 months old. No strabismus was observed or any signs of amblyopia. Anterior segment was clear in both eyes, without iris coloboma neither congenital cataract. However, examination of the fundus revealed a retinal lesion of the right eye, which did not exist in the contralateral eye (Fig. 1) . This flat hypopigmented lesion was oval-shaped, with a large horizontal axis and sharp edges. It was observed temporal to the fovea. Other hypopigmented and less differentiated lesions were present along the temporal median raphe. Optic nerves were normal in both eyes. SD-OCT shown a subretinal cleft in correspondence of the macular lesion with broadening and attenuation of the interdigitation zone, and elevation of the outer limiting membrane and the ellipsoid zone (Fig. 1) . Alterations in the retinal pigment epithelium (RPE) and the interdigitation zone were also visible in correspondence of the less differentiated lesions along the median raphe. Choroidal hyper-reflectivity was also present in connection with the RPE alteration, without alterations of choroidal layers. Outer retina thickness seemed to be conserved.
Discussion
In this case, the diagnosis of torpedo maculopathy was made. It represents the first described case of torpedo maculopathy in a nonmicrocephaly child, highly suspected of congenital Zika infection. However, a Brazilian team described this retinal abnormality in 2016 in a microcephaly child suspected of infected with Zika during pregnancy. 8 The mother had developed viral syndrome during the first trimester of her pregnancy, in an area endemic to Zika. However, no biological confirmation of Zika infection had been found neither in the mother nor the child, compared to our case. Torpedo maculopathy is a rare condition, affecting about two cases per 100,000 patients before sixteen years old. 11 Its first description was in 1992 by the Roseman and Gass team, describing hypopigmented nevus of macular pigment epithelium. 12 Its origin is unknown but several hypotheses have emerged in recent years. Initially seen as a para-macular coloboma or an abnormality in the development of choroidal vascularization, 13, 14 Shields proposed the idea that torpedo maculopathy comes from RPE dysgenesis in the fetal temporal bulge. 15 This area rich in RPE cells is also observed temporal to the fovea between the 4th and 6th month of gestation, before its involution between the 8th and 9th month. 15 In our case, we obtained high quality SD-OCT images showing a subretinal cleft with RPE alterations sparing the outer nuclear layer, external limiting membrane and ellipsoid layer. However, the interdigitation zone (junction between RPE cells and photoreceptor outer segments) seemed to be altered and thickened. These tomographic characteristics have already been described by Wong in 2015, establishing two types of torpedo maculopathy lesions: "type 1" with mild outer retinal disturbance and "type 2" with outer retinal and/or inner choroidal excavation. 16 According to his conclusions, these forms represent different stages of torpedo maculopathy. Our case could therefore be classified as "type 2", according to Wong's classification. Torpedo maculopathy is not the only ophthalmological lesion described with suspected congenital Zika infection. In 2016, Brazilian teams published successive cases of macular atrophy with or without pigmentary changes, optic atrophy and iris coloboma, in microcephaly children suspected of congenital Zika infection. 8, 17 Our case did not find other eye abnormalities outside of torpedo maculopathy.
In our description, it is crucial to remember that contact between the mother and Zika was confirmed during pregnancy by RT-PCR, presuming in-utero contact between the virus and the child. However, no evidence of this contact was found in birth RT-PCR tests. In addition, Zika serologies (IgM and IgG) also returned negative at 20 months old, questioning the reality of the congenital Zika infection and the link evoked with torpedo maculopathy. Nevertheless, a case of negative RT-PCR in a newborn infected with Zika virus has already been described. 18 Moreover, maternal infection occurred in the third trimester of pregnancy, decreasing the risk of ocular malformation. However, with fetal temporal bulge evolving until the 9th month, 15 a link with congenital Zika infection remains possible. In the absence of biological confirmation, the extremely rare character of torpedo maculopathy suggests, in this case, a link between this abnormality and congenital Zika infection. Indeed, only 3 cases of torpedo maculopathy have been described in Martinique between 1999 and 2019. None of these cases were children.
Conclusion
Since the 2015 outbreak, several ocular lesions have been linked to Zika congenital syndrome. In most of these descriptions, microcephaly was found. Congenital Zika infection was then presumed without biological confirmation, neither in the mother nor the child. We report here the first case of torpedo maculopathy in a newborn without microcephaly, with presumed congenital Zika infection.
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